This paper focuses on the results of the research work carried out by Fondazione Eni Enrico Mattei (FEEM) within the WISE project. This project aims at investigating the effects and the impacts of extreme weather events, particularly very warm summers, mild winters and storms, on the socio-economic systems of European countries. The output consists of a series of empirical studies, both of quantitative and qualitativedescriptive nature. The work of FEEM in the WISE project covers the quantitative analysis of the impacts of climate extremes on the socio-economic system in Italy and the analysis of individuals' perception of climate extremes based on results from individuals' surveys. In this paper is considered the study of the perception of weather impacts through questionnaire survey to the general public. With regard to the individuals' perception survey, a sample of 300 individuals were interviewed by telephone: 150 extracted from the North of Italy and 150 from the South of Italy. Individuals were asked general questions about their perception of climate extremes, and about the impacts of weather extremes on their daily habits at work, at home, in their leisure activities, on their transport patterns, on their health and tourism choices.
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The WISE project aims at investigating the effects and the impacts of extreme weather events, particularly very warm summers, mild winters and storms, on the socio-economic systems of European countries.
The main objectives of WISE were:
• to examine the impacts of a recent hot summer and a recent mild winter on the natural environment and on national economies; to set a monetary value on these impacts, where possible.
• To examine how the impacts of extreme seasons propagate between the national economies of the member countries of the EU. The sectors to be analysed were tourism and agricultural products.
• To examine the impact of climate 'shocks'. The selected shocks are wind storm and cold spells.
The sectors to be examined are forestry and property insurance for wind storm, and health and energy supply for cold spells.
•
To investigate the perceptions of the general public and management regarding climate extreme and shocks.
The output of the project consists of a series of empirical studies, both of quantitative and qualitativedescriptive nature. The research work carried out by FEEM was developed in parallel with the research carried out by the other partners: the methodology adopted for the econometric analysis and the economic evaluation of the impact of weather extremes is homogenous across all partners, the surveys' questionnaire for Italy instead was slightly modified in order to be carried out through telephone interviews.
The work of FEEM in the WISE project covered:
• the quantitative analysis of the impacts of climate extremes on the socio-economic system in Italy.
• The analysis of individuals' perception of climate extremes based on results from individuals' surveys.
• Where possible, the economic evaluation of the impacts of weather extremes on the various sectors under analysis.
In this paper is considered the study of the perception of weather impacts through questionnaire survey to the general public.
In a previous paper is considered the statistical modelling of the impact of weather, through quantitative analysis of activity time series.
Surveys were carried out in order to complement through qualitative tools the quantitative evidence on the climate extremes' impacts on the Italian economy and society. With regard to the individuals' perception survey, 300 individuals were interviewed by telephone: 150 individuals in the sample were extracted from Lombardy, a northern Italian region, and the remaining 150 individuals were extracted from Sicily, the Southern island. Individuals were asked general questions about their perception of climate extremes, and about the impacts of weather extremes on their daily habits at work, at home, in their leisure activities, on their transport patterns, on their health and tourism choices. In Appendix 1 is presented an econometric investigation, based on the same telephonic interviews, to better understand the socio-demographic factors that could influence the perception of extreme seasons.
Public Perception Survey of Climate Impacts

Introduction
The results of the perception survey aim at providing further possible explanations for trends in activities and impacts related to climate change identified through the econometric analysis. The survey in particular aims at finding out how well people remember unusually extreme seasons and at identifying individuals' adaptive behaviour. Adaptive behaviour is analysed with regard to water and energy consumption, transport patterns, habits at work and at home, as well as tourism choices. The survey identifies which weather extremes' impacts on individuals' behaviour are perceived as relevant, and whether these impacts are positive or negative. The survey mainly addresses adaptive behaviour to weather sensitivity, although marginally it addresses as well global warming issues, in order to motivate people to answer all the questions.
Methods
The survey questionnaire is in the Appendix. The survey was conducted by SELECTA, a market research Italian firm, on behalf of Fondazione Eni Enrico Mattei. Phone interviews have been carried out on a stratified sample of 300 individuals, selected from two Italian regions, Lombardy and Sicily, located respectively in the North and in the South of Italy. The two regions differ considerably because of geographical and climate characteristics, as well as because of economic and cultural features. Lombardy is a flatland and mountain region, characterised by a continental climate, endowed with a highly productive economic activity, concentrated mainly in the industry and service sectors. Sicily, a beautiful and renowned island in South, is indeed characterised by a Mediterranean climate; its beautiful setting, and its historical and cultural richness, represent a big attractiveness for tourism: its economy is mainly based on agriculture and tourism activities. These two regions have been selected to represent respectively the North and the South, since they exemplify the main differences in terms of economic, cultural, geographic and climate characteristics between the North and the South of Italy. Therefore we refer indiscriminately to the North and to the South when reporting the survey results respectively from Lombardy and Sicily. The sample is stratified by age, sex and city size. In the sample individuals are identified as well by income level, occupation, education, province and city of residence. Figure 1 shows whether for the two regions on average hot and dry summers have a positive or negative influence on individuals' behaviour. In general, people value negatively hot and dry summers. Hot and dry summers have a negative impact on comfort, work, household's activities, leisure, health, commuting and air quality. Air quality is the most important negative aspect associated to hot, dry summers. With regard to water and energy consumption, water use increases considerably during hot and dry summers, while electricity and gas consumption remain constant. Figure 2 displays the distribution of the perception of specific impacts of hot and dry summers by region. All the impacts are evaluated more negatively by interviewees from the Southern region, Sicily, except for the impact on air quality which is perceived as stronger in Lombardy. The consumption of water and energy in hot and dry summers tends to increase in the South, particularly with regard to water. In Lombardy, there is a positive effect on water consumption, whereas the effect on energy is neutral.
Perception of Hot and Dry Summers
In Figure 3 , a closer look at the regional distribution of the level of consumption of energy and gas in hot and dry summers shows a large variability of answers. In the North, for most interviewees the effect of hot and dry summers on energy consumption is mainly neutral, or negative; hot and dry summers tend to have a relatively bigger positive effect on energy consumption in Sicily. Figure 4 shows the perceived impacts of mild winters. In general, people value positively mild winters, with an exception for air quality, energy consumption and the practice of winter sports, which are negatively affected by mild winters. The negative effect of mild winters on air quality is perceived as the strongest negative effect, whereas the positive impact on comfort is perceived as the strongest positive impact. Figure 5 shows that the sensitivity to weather extremes in terms of comfort, leisure, health, commuting and insects is perceived more positively in Lombardy than in Sicily. The sensitivity to mild winters in terms of air quality is indeed perceived considerably more negatively in Lombardy. Surprisingly, the practice of winter-sports is perceived as affected more negatively by mild winters in Sicily than in Lombardy. Energy consumption in mild winters as well is affected more negatively in Sicily than in Lombardy. Figure 6 displays the impacts which show a large variability of answers, with regard to atmosphere, health and air quality. Responses on the other impacts show a low-variance distribution.
Figure1
Positive and Negative Aspects of Warm and Dry Summers
Perception of Mild Winters
In Figure 7 , the distribution of the individuals' perception of air quality reveals that in Lombardy most people consider the air quality to be negatively influenced by weather extremes, while in Sicily the spread of the answers is large. However in both regions the size of the indecisive answers is quite large. 
Perceptions of Climate Change
In Figure 8 we can notice that, although the number of indecisive answers is large, the majority of interviewees think that it is very likely, or simply likely, that hot and dry summers will become more frequent in the future. Figure 9 clearly shows that this opinion is stronger in the region of Sicily, with a larger number of indecisive answers in Lombardy. Figure 10 shows that when interviewees are asked whether they find worrying the prospect of climate change, the majority finds it very worrying or simply worrying. In this case the number of indecisive answers is limited. In Figure 11 it can be noted that the spread of answers by region is similar. 
Adaptation
Figures 12-17 display how interviewees perceive that their behaviour is altered during periods of hot and dry weather. Figure 12 shows that people tend to use more their motors and their bikes, while the propensity to use public transport, cars and to walk tends to decrease. The distribution of answers by region in Figure 13 reveals that the use of motors and bikes is more popular in Lombardy than in Sicily.
Figure 14 displays how people tend to change their consumption patterns during hot and dry summers.
As it could be expected, people tend to prefer outdoor services and activities, such as going to the beach, to the swimming-pool, and being in the nature, with the exception of the preference for outdoor sports which remains constant in Lombardy.
A comparison between the two regions in Figure 15 shows that people from Sicily have a higher preference for going to the beach and to the outdoor restaurants/bars when compared to those from Lombardy. People from Lombardy indeed favour going to the swimming-pool and being in the nature with respect to people from Sicily. Figure 16 shows that most people do not change their plans for their main vacation due to the extreme seasons, and, if they change them, they prefer to stay home. In addition, short holidays seem to be as responsive as day trips. Figure 17 shows that the answers between the two regions are very similar.
In Figures 18 and 19 a closer look at the distribution of day trips and short holidays following weather extremes reveals that the distribution of answers is spread: there are people who did more day trips/holidays and people who did much less, or simply less. The distribution of the positive, neutral or negative perception between the two regions varies particularly with regard to the negative and neutral impact of weather extremes in terms of adaptation of day trips.
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Adaptation Transport Modes 
Perception of Temperature
People were then asked to indicate which summer they remembered being very hot and dry, and which winter was very mild.
Figures 20-23 show that most people think that the last summer was very hot and dry and the last winter was very mild, which may be indicative of 'short memory'. With regard to the mild winter, however, there was a big number of indecisive answers. 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 D o n 't k n o w
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Conclusions
The survey results show that in the selected sample from the North and the South of Italy individuals perceive unusually extreme seasons as having considerable effects on their life: generally people identify negative effects of extremely hot and dry summers and mild winters on their quality of life, in terms of weather impacts on their comfort, work, leisure, health, commuting and transport patterns, as well as household activities. Energy and water consumption seem to be quite sensitive to climate extremes, particularly in the South, where water and energy consumption tend to increase during hot and dry summers. Individuals are particularly concerned about the extreme seasons' impacts on air quality. This concern is definitely stronger in the Northern region.
Regional differences between the North and the South induce people to favour different adaptive behaviours to climate extremes in their daily lives, such as enjoying more activities to the beach and sea-side, abandoning indoor activities, in Sicily, or being more in the nature, going to the swimming pool, using considerably less public transports and private cars in favour of motors and bicycles in Lombardy.
One side of individuals' adaptive behaviour which seems to be not too sensitive to climate extremes is tourism: in both regions vacation patterns do not change neither due to unusually hot and dry summers, nor due to mild winters.
Other interesting results emerge from the individuals' evaluation of the prospect of climate change which is considered to be very worrying, or worrying, for the majority of interviewees. Past extreme seasons cannot be easily identified by the individuals in the sample: people tend to recall the last summers as being the hottest and driest in the past, which may be indicative of a 'short memory'. More indecisive answers apply to the memory of mild winters. Overall the survey results suggest that individuals are aware of the effects of climate extremes on their daily habits and on their life's quality, and that they tend to respond to climate extremes through some adaptive behaviour.
The results of the public perception survey conducted in Italy show that individuals perceive unusually extreme seasons as having considerable effects on their life: generally people identify negative effects of extremely hot and dry summers and mild winters on their quality of life, in terms of weather impacts on their comfort, work, leisure, health, commuting and transport patterns, as well as household activities. Energy and water consumption seem to be quite sensitive to climate extremes, particularly in the South. Individuals, mainly in the Northern region, are particularly concerned about the extreme seasons' impacts on air quality. Regional differences between the North and the South induce people to favour different adaptive behaviours to climate extremes in their daily lives but in both regions are preferred outdoor activities. One side of individuals' adaptive behaviour which seems to be not too sensitive to climate extremes is tourism: vacation patterns do not change neither due to unusually hot and dry summers, nor due to mild winters.
Other interesting results emerge from the individuals' evaluation of the prospect of climate change which is considered to be very worrying, or worrying, for the majority of interviewees. Indicative of a 'short memory' about years with extreme weather is the fact that past extreme seasons cannot be easily identified by the individuals in the sample. Overall the survey results suggest that individuals are aware of the effects of climate extremes on their daily habits and on their life's quality, and that they tend to respond to climate extremes through some adaptive behaviour.
The WISE surveys show consistent and explicable results within and between countries. Perception and adaptation to unusual hot and dry summer weather have an inverse relation to the daily maximum summer temperature. The higher this temperature the less favourably the weather was perceived and the less actively people reacted.
In the UK and The Netherlands unusual hot and dry summer weather was perceived rather favourably, instead in Germany and Italy it was perceived more unfavourably and as a consequence people there reacted less actively. Clear positive effects of mild winter weather on everyday life were perceived for almost all selected items in all countries except for Germany.
APPENDIX 1: ECONOMETRIC INVESTIGATION * Introduction
In this appendix are presented the results of an econometric investigation based on the qualitative analysis conducted by FEEM in the WISE project. As previously showed in this paper, one of the objective of WISE project was to analyse the perception of general public regarding climate extremes and, in particular, about the impacts of weather extremes on daily habits at work, at home, in leisure activities, on transport patterns, on health and tourism choices. Using the data of telephonic interviews (the text of the interview is included in Appendix 2), has been possible to carry out an analysis of regressions to quantify the relation between the individual characteristics of the interviewees (gender, age, income class, number of persons in the household, region and size of the village/town) and the probability to reply in certain way.
Methodology
Regressions were made using the bynary probit model and the ordered probit model, models whose dependent variables are of qualitative nature. Coefficients obtained by regressions express how much the probability to reply in a certain way depends on the vector containing the individual characteristic of each interviewee.
At the beginning the regressions were made including in the independent variables all the individual characteristic available (gender, age, income class, number of persons in the household, region and size of the village/town). Afterwards were included, from time to time, the independent variables that were considered explanatory of the behaviour of the dependent variable represented by the replies to interview. Regression models were chosen depending on the nature of the values of the dependent variable: most times was used the ordered probit model because the observed dependent variable denoted outcomes representing ordered or ranked categories (the possible answers were discrete and ordered, for example from "much less" to "much more"); only in a couple of regressions was used the bynary probit model, model in which the dependent variable may take on only two values (the alternative replies were NO-YES (0-1)). Coefficients obtained by regressions show the average change of the dependent variable for each positive unitary change of independent variables (in this case for the independent variables were determined certain classes of age, size of the town and income classes).
Econometric analysis
Tables 1 show that the negative influence of hot and dry summer on many aspects of everyday life is related with gender, age, income and region. In fact, it results that women and interviewees from Sicily perceive more negatively extreme summers. Furthermore, it was predictable that older people suffered more high temperatures but surprises the fact that the higher is the income class the higher is the discomfort caused by hot seasons. Air quality in hot and dry summers is perceived more negatively in Lombardy and in bigger towns. Moreover, as before, women and people with higher income are more influenced (table 2). According to the sample considered, the domestic consumption of water, electricity and gas in extremely hot summers would increase more in Sicily and in smaller villages. Furthermore, as intuitable, an higher income would permit higher consumption of water. At last it is curious to observe that, consequently to hot temperatures, men increase more than women the consumption of energy (tables 3). As regards the adaptation of transport modes caused by hot summers, the most significant results concern car use (table 4): women and older people would tend to use it less. Also the income class and the size of the town seem to affect the propensity to use car in warm seasons: people with high income and that live in bigger towns would reduce less the use of their cars. The coefficients obtained by regressions relating to consumption patterns during hot and dry summer point out that people that tend to go more to the beach are the younger, persons from Sicily and from bigger towns and obviously people with high income. Interviewees that decide to stay more in the countryside are men and Lombards (tables 5). To analyse the replies relating to influence of hot summer on holiday behaviour see tables 6. Compared to a normal summer it results that women and older people express their discomfort doing less day trips and short holidays; on the contrary are willing to do this kind of holidays the young, in particular males. The results obtained by regressions show that the choice to modify the plans for main vacation due to the extreme season depends particularly on income: the higher is the income, the smaller is the propensity to change the plans (tables 7). Also the gender and the region are explanatory variables of holiday behaviour: women would not change their plans for main vacation of the same year and people from Sicily would not change their plans for vacation of the following year. For the majority of interviewees it is very likely that extreme summers will become more frequent in the future. Looking at the values in table 8 it can be noted that the reply to this question is related to gender and age: older people and, in particular, women express more this problem. Passing on the analysis of the answers relative to a recent mild winter (tables 9), it is evident that the highest comfort of unusual mild temperatures is perceived by women. With regard to health, instead, higher benefits are noticed in Lombardy and in smaller villages. At last, both concerning comfort and health, it results that older people enjoy less the positive effect of unusual warm winter. As observed for extreme summers, also in winters with mild temperatures air quality seems to be negatively influenced in particular in Lombardy and in bigger towns (table 10). With regard to domestic consumption of electricity and gas (tables 11), it is important to say that, as for hot summers, also in mild winters people that live in smaller village change more their consumption: in this case they reduce it. Another analogy with the results of the consequences of hot summers, is the fact that, with unusually mild winter temperatures, women decrease more energy consumption. Observing the results of regressions emerges that also the income class is an explanatory variable: the higher is the income, the higher is the reduction of consumption in mild winter. 
Tables 11: Energy consumption in mild winter
Conclusions
The results obtained by the analysis of regressions show that the answers to the questions of the interview depends on almost all the individual characteristics considered.
The strongest influence is exerted by the gender of the interviewees. In fact, in most of the regressions the independent variable relative to the gender is explanatory of the replies. Women are strongly and negatively influenced by hot and dry summers, both in everyday life (in particular at work and at school), and in holiday behaviour. Discomfort caused by high temperatures perceived by women is so strong that they would be willing to reduce the number of short holidays and day trips, but not the plans for main holidays. In unusual mild winters, on the contrary, women are influenced positively and in particular improves their personal comfort. It is curious the fact that, concerning domestic consumption of gas and electricity, women always restrict the use: in hot summer, in fact, men increase more the consumption and in mild winter are women to decrease it more.
Another significant independent variable is the age, although in this case the relation was predictable. Older people, in fact, are more influenced by summer heat perceiving negative effects especially on their health. Adaptive behaviour consists on change some daily habits and on the tendency to move less, reducing the use of almost all the means of transport. Less foreseeable was the fact that also in mild winters the old enjoy less the unusually high temperatures. As regards the assumption that future summers will be increasingly hot and dry, older people and women think that this is a very probable and worrying prospect.
Analysing the relation between region and the replies to interview is clear that in Sicily people is more influenced by extreme summer seasons. Considering the impacts on health, in summer the worst effects emerge in Sicily and in winter the advantages are perceived more in Lombardy. As concerns air quality, when occur extreme seasons (hot summers and mild winters) people from Lombardy assert that air become considerably worse.
From the analysis appears that some answers depend on the size of the town in which interviewees live. People living in bigger towns are strongly influenced by extreme seasons and, in particular, perceive a worsening of air quality. Consequently they decide to go more to the seaside and countryside. On the other side, people that live in smaller villages in hot summers adapt their behaviour reducing more the use of their cars and in mild winters they obtain more advantages. As regards the consumption of water, gas and electricity, in summers they would increase more in smaller villages, while in winters would decrease more in bigger towns.
It is interesting to notice that the perception of hot summer is influenced also by income: people with higher incomes are strongly and negatively influenced in their activities at work and in daily habits; furthermore they perceive more that air quality get worse. To limit these negative impacts they would allow themselves more day trips, in particular to the seaside, but they would not be willing to modify their plans for main holidays and to lessen the use of their cars. As concerns the consumption, in hot and dry summer, as predictable, people with higher income would use more water and in mild winter they would reduce more, in proportion, the consumption of electricity and gas.
To finish, it must be underlined that from the regressions emerges that the number of persons living in the household is not a significant explanatory variable of the replies to the interview.
APPENDIX 2: ITALIAN WISE QUESTIONNAIRE
You can probably remember a hot and dry summer in recent years. Please think about this unusual summer, and answer the following questions.
1. In your everyday life, did an especially hot and dry summer here in Italy had any impacts on? 
